INTRODUCTION
A study of gold-producing districts in Alaska was begun by the U.S. Geological Survey (USGS) in 1982 and continued with participation of the Alaska Division of Geological and Geophysical Surveys (ADGGS) beginning in 1983. One aim of the study was to chemically characterize samples of native gold from active mines. Another objective was to determine whether concentrates from mining operations contain valuable commodities in addition to gold.
Occurrences of platinum group elements were identified in 100 native gold samples (table 2) and in 234 heavy-mineral concentrates (table 3) from 213 localities (plate 1) from many of the larger placer mining districts of central and northern Alaska. Platinum, palladium, rhodium, ruthenium, osmium, and iridium, collectively known as the platinum group elements (PGE), are among the rarest and most valuable metals in the earth's crust. PGE have occasionally been reported in several mining districts in Alaska by analyses of sluice concentrates from placer mining, bullion, native gold, and byproducts from mining of other metals. Detections of these elements, however, are unknown or unreported in the majority of mining operations, the reasons being: (1) the difficulty of obtaining reliable analyses for PGE, and (2) minerals that carry PGE (for example, natural alloys of PGE such as platinum and osmiridium, alloys of platinum with iron, chromium, and nickel, and compounds of platinum with arsenic or sulfur such as sperrylite, cooperite, and froodite) are often very difficult to see in concentrates because of their small particle size and their similarity in appearance to other minerals such as magnetite. Moreover, some PGE alloys and minerals that contain PGE are ferro-and paramagnetic (Mertie, 1969) and thus may accompany magnetite in magnetic separation methods.
The purpose of this report is to release the analytical data for platinum-group elements (PGE) detected in native gold and concentrates of alluvium or mineralized rocks from mines and prospects from many of the larger mining districts of central and northern Alaska.
The analytical data reported here are best used as indicators of potential sources of PGE. They cannot be used to determine the content of PGE in a placer or lode deposit, but might give an indication of a potential byproduct of gold mining. Although the sluice concentrates generally were obtained directly from miners, they were grab samples rather than representative samples. The fire assay determinations on the concentrates give a reasonably accurate value for the six PGE in the sample actually assayed, but much more detailed sampling is required to know the content of PGE in the deposit being mined. The emission spectrographic analyses were made on 5-mg samples of hand-picked gold grains recovered by mining operations; they show the presence or absence of platinum or palladium or both in the deposit from which they came nothing more.
It is important for the reader to remember that sluice box and panconcentrate samples may contain appreciable amounts of various heavy minerals which accumulate, with unpredictable efficiency, through the concentrating process. Consequently when a split of a sample is analyzed, the value of orerelated elements may be considerably elevated. It follows then that anomalous values for ore-related elements in concentrate samples, for example platinum, shows the presence of the metal in the stream environment but does not necessarily indicate an economic lode or placer deposit. However, the mineralogical and chemical data may indicate a potential source for the metal.
SAMPLING AND ANALYTICAL METHODS
Two types of samples were collected and analyzed: (1) native gold, and (2) concentrates of alluvium or mineralized rock from mines and prospects. Native gold was usually obtained from concentrates by panning and hand picking with the aid of a binocular microscope; in some instances, however, miners donated native gold (which they had already removed from their concentrates). Most of the concentrates of alluvium were from sluices, and most of the concentrates from crushed mineralized rock were obtained by hand panning.
Emission spectrographic analyses using a technique described by Mosier (1975) were made on native gold samples (table 2) collected from mining districts of central and northern Alaska. Spectrographic results were obtained by visual comparison of spectra derived from the sample against spectra obtained from standards made from pure oxides, graphite, and 99.999 percent metallic gold. Pure AlnO^ was added to the standards and samples as a co-distillation agent. Standard concentrations are geometrically spaced over any given order of magnitude of concentration as follows: 100, 50, 20, 10, and so forth. Samples whose concentrations are estimated to fall between those values are assigned values of 70, 30, 15, and so forth. Standard concentrations are based on a 5-mg gold sample weight. Because of the nature of native gold, it is often difficult to weigh precisely 5-mg samples; and in many instances there was less than 5-mg of gold available for analysis. Therefore, the reported concentration values (table 1) are corrected to reflect a 5-mg sample weight by the following formula: 5 reported concentration value = determined value x ________. sample weight
The trace-element content of natural gold varies greatly from grain to grain as well as from deposit to deposit and this creates a problem in determining the precision of the analytical technique. However, studies using artificial melts show that the precision of the analytical method far exceeds the natural variance of trace elements in native gold (Mosier, 1975) . Rosenblum and others (1986) report that in the Goodnews Bay, Alaska area PGE minerals may occur as discrete grains in magnetic concentrates and as inclusions in magnetite, and that the fine-grained fraction of concentrates contain the greatest amount of PGE. They also report that fine grinding of magnetite before fusion produced increases in recovered PGE, perhaps indicating some type of chemical losses during fusion of coarser grains of magnetite. Therefore, in the laboratory the concentrate samples of alluvium were air dried and pulverized to a powder consistency and the mineralized rocks were crushed, hand panned, and pulverized to a powder consistency. These concentrates were then analyzed for 34 elements (table 3) using a semiquantitative, direct-current arc emission spectrographic method (Grimes and Marranzino, 1968) . As with the analytical method for gold, spectrographic results were obtained by visual comparison of spectra derived from samples against spectra obtained from standards made from pure oxides and carbonates with the same geometrical interval spacing of concentrations. The precision of the analytical method for the nonmagnetic fraction is approximately plus or minus one reporting interval at the 83 percent confidence level and plus or minus two reporting intervals at the 96 percent confidence level (Motooka and Grimes, 1976) .
Fire-assay analyses for the six PGE were performed on the pulverized alluvium and the mineralized rock concentrates. The flie-assay procedure consists of a nickel sulfide fusion and an inductively coupled plasma-mass spectrometric (ICP-MS) detection system. The method is currently being used in USGS laboratories in the Branch of Geochemistry in Denver, Colorado. Determinations of PGE in standards have shown the method yields reproducible results. However, erratically and sparsely distributed, discrete metallic PGE particles make determination of precision. When available, several 10-g splits were analyzed as replicates from the same sample, and the results inspire considerable confidence in the reported values. Table 1 lists the lower limits of determination for emission spectrographic analysis and fire-assay/ICP mass spectrographic analysis.
DESCRIPTION OF GOLD DATA TABLE 2
The analytical results for native gold samples are given in weight percent and are presented by site numbers (column 6) for their respective mining district and or 1:250,000 quadrangle (column 5) which are keyed to plate 1.
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